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INTRODUCTION
by
William E. Scott

This field excursion to the central Oregon High Cascades highlights aspects of the Quaternary volcanic
and glacial history in the vicinity of Mount Bachelor (formerly Bachelor Butte), South Sister, and Bend (fig. 1).
The guidebook includes a roadlog that contains brief descriptions of the stops interspersed with papers that
discuss some of the key features and interpretations of the stops. Each day’s stops are numbered beginning with
1 and are referred to by day and stop number (for example Day 2-Stop 4). Figures and tables are numbered
consecutively from the introduction through the last contribution; references from all sections are combined at
the end of the guidebook. Each day’s log begins at Little Fawn Campground, a group campground run by the
U.S. Forest Service on the south end of Elk Lake.

Regional Geologic Setting
The High Cascades of Oregon is a
north-trending belt of upper Miocene to 1230 1229
Quaternary volcanic rocks that were erupted
on the east margin of the upper Eocene to '

Miocene Western Cascades volcanic province

(fig. 2; Taylor, 1981; Priest and others, 1983). 1, Mount ;
Upper Pliocene and Quaternary rocks of the C A (efterson
High Cascades form a broad platform of 3
chiefly basalt and basaltic andesite volcanoes s
that fill a structurally subsided zone in the (S
older rocks of the High Cascades (Taylor, :, ©
1981; Hughes and Taylor, 1986; Smith and O

others, 1987). Each of four major
Quaternary volcanic centers along this
platform (Mount Hood, Mount Jefferson,
Three Sisters-Broken Top, and Crater Lake
caldera (Mount Mazama)), have erupted lava
flows and pyroclastic material that range in
composition from basalt to dacite; except for
Mount Hood, they have also erupted rhyolite.
Newberry volcano, which lies east of the High
Cascades, is also a compositionally diverse
Quaternary volcanic center (MacLeod and
others, 1981).

Figure 2. Geologic setting of the Three Sisters-
Mount Bachelor area within the upper Miocene
to Holocene High Cascades (stippled border).
The Westem Cascades are composed of upper
Eocene to middle Miocene voicanic and
volcaniclastic rocks.  The parts of the
Columbia Plateaus and Basin-and-Range
physiographic provinces shown on the map are
composed dominantly of Tertiary voicanic and
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major volcano. Figure compiled from Hammond (1979), Priest and others (1983), and Sherrod (1986).



Three Sisters-Broken Top area

The Three Sisters-Eroken Top area is a long-lived center of basaltic to rhyolitic volcanism (Taylor,
1981; Hill and Taylor, this volume). The clustering of large composite cones sets the area apart from others
in the High Cascades, although the Mount Mazama area, prior to the formation of Crater Lake caldera, was
also a cluster of composite cones (Bacon, 1983).

The ages of most volcanoes in the Three Sisters area are not precisely known. North Sister, a basaltic
andesite pyroclastic and lava cone that rests on a shield volcano, is the oldest of the Three Sisters (Taylor, 1981)
and postdates (Taylor, 1987) the 0.3-Ma (Sarna-Wojcicki and others, this volume) Shevlin Park Tuff of Taylor
(1981). Middle Sister is intermediate in age between North and South Sister and, like South Sister, is
compositionally diverse. Broken Top volcano is also younger than the Shevlin Park Tuff (Hill and Taylor, this
volume) and is older than South Sister, but its age relation to Middle and North Sister is not known. The relative
degree of erosion of Broken Top suggests an age probably equal to or greater than that of North Sister. Broken
Top is a complex composite cone of dominantly basaltic andesite that intermittently erupted andesite, dacite, and
rhyolite as lava flows, pyroclastic flows, and pyroclastic falls (Crowe and Nolf, 1977; Taylor, 1978). Cayuse Crater
and two nearby vents on the southwest flank of Broken Top (figs. 5, 17) erupted during earliest Holocene or
latest Pleistocene time, but these events were probably unrelated to the long-inactive Broken Top system.

South Sister is the youngest composite volcano of the Three Sisters-Broken Top center and has erupted
lavas ranging from basaltic andesite through rhyolite (Taylor, 1981; Wozniak, 1982; Clark, 1983). Although not
dated directly, most, if not all, of South Sister is probably of late Pleistocene age. This subjective judgement is
based on the relatively little eroded profile of the volcano and the reasonably good preservation of lava-flow
levees and other features, especially on the south and west flanks. The cone of basaltic andesite that forms the
summit of South Sister is probably of latest Pleistocene age (Wozniak and Taylor, 1981; Scott, 1987); its crater
is still closed and is filled with 60 m (Driedger and Kennard, 1986) of ice and snow. Le Conte Crater (fig. 17),
a basaltic andesite scoria cone on the south flank, is between about 15,000 and 6,850 yr old. The youngest
eruptions recognized on the volcano occurred at a series of vents on the south and northeast flanks that erupted
rhyolite tephra and lava flows and domes between about 2,200 and 2,000 yr B.P. (fig. 17; Taylor, 1978; Taylor
and others, 1987; Wozniak, 1982; Clark, 1983; Scott, 1987).

Mount Bachelor volcanic chain

The Mount Bachelor volcanic chain provides one example of the type and scale of eruptive activity that
has produced most of the High Cascades platform, which consists chiefly of scoria cones and lava flows, shield
volcanoes, and a few steep-sided cones of basalt and basaltic andesite. The chain is 25 km long; its lava flows
cover 250 km® and constitute a total volume of 30-50 km® (Scott and Gardner, in press).

Many vents in the field-trip area, including those of the Mount Bachelor volcanic chain and the Holocene
rhyolite lava flows and domes on South Sister, define NNW-NNE-trending alignments (fig. 3; E.M. Taylor and
N.S. MacLeod, written commun., 1981, in Bacon, 1985; Hughes and Taylor, 1986; Scott, 1987). Normal-slip faults
in the region, including one at the south end of the Bachelor chain, also have this orientation (figs. 2, 3, 5;
Venkatakrishnan and others, 1980; Kienle and others, 1981). These alignments are oriented parallel to the north-
south direction of maximum horizontal compressive stress that affects the region (Zoback and Zoback, 1980).
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Figure 3. Compilation of vents of Quatemary age and faults in the Three Sisters area (Scott, 1987). Triangles are
stratovolcanoes; circles are vents of mafic (basalt and basaltic andesite), mostly monogenetic volcanoes;
squares are vents of silicic (dacite and rhyolite) lava domes and flows. Numerous silicic vents on the flanks
of South and Middle Sister are not shown. Solid symbols represent vents of latest Quaternary (< 15,000 yr)
age; open symbols are vents of pre-latest Quaternary age. L, Le Conte Crater; K, Katsuk and Talapus
Buttes; C, Cayuse Crater. Heavy lines are faults; bar and ball on downthrown side. Crossed lines are
fissures. The dashed circle represents the maximum extent of an hypothesized magma chamber south of
South Sister (Scott, 1987).



ROAD LOG FOR DAY 1--MOUNT BACHELOR
by
William E. Scott

This day-long trip (fig. 1) consists of a drive on the Cascade Lakes Highway to Mount Bachelor
(formerly Bachelor Butte), one stop at the base of the ski area, a chairlift ride to the summit for an overview,
a chairlift ride down to mid-mountain, and a hiking tour of features that relate to the eruptive history of Mount
Bachelor and to late Pleistocene and Holocene glaciation. The geologic map (fig. 5) shows most of the major
geologic features that are mentioned in the road log.
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Description of features along route
At junction of entrance road to Little Fawn Campground on Elk Lake and USFS Road 4600-

470; turn right; at 0.4 mi. bear right onto paved road.

On left, Red Crater, northernmost and largest of 2.5-km-long chain of postglacial scoria cones;
road ahead is on the lava flow of Red Crater that dams Elk Lake.

Intersect Cascade Lakes Highway (Road 46) near margin of Red Crater lava flow; turn right
(north). Road follows west margin of lava flow.

Roadcut on right exposes a thin layer of 2-ka pumice lapilli from the Rock Mesa vent on South
Sister, Mazama ash, as much as 50 cm of scoria of Red Crater, and till of Suttle Lake age.
Lack of significant weathering of the till below the scoria indicates that the eruption of Red
Crater occurred not long after deglaciation.

Turnout on right; view east across Elk Lake to the three major volcanoes of the Mount Bachelor
chain (Mount Bachelor, Kwolh Butte, and Sheridan Mountain) and Red Crater.

Intersection with road to Sunset View. Roadcuts expose till of Suttle Lake age. This is a good
location at which to observe the degree of soil development in till of Suttle Lake age. The
depth of the soil is exaggerated here by a mantle of Mazama ash that is mixed into the top of
the till; weathering rinds on stones from the B horizon are <0.2 mm thick, which is typical for
till of Suttle Lake age.

West margin of postglacial basaltic andesite lava flow from Le Conte Crater, a scoria cone
just south of South Sister. The lava flow is older than Mazama ash, and may be similar in age
to parts of the Mount Bachelor chain. Note the thickening and coarsening blanket of Rock
Mesa and Devils Hill tephra, Views of Broken Top ahead.

On right through trees are Talapus and Katsuk Buttes, scoria cones that rise above a steep-
sided plateau, the upper part of which is composed of thin basalt lava flows. As discussed
later, this plateau owes its peculiar shape to having been erupted against glacier ice. View
ahead to Devils Hill, a glaciated rhyolite dome. The south end of the Holocene Devils Hill
chain of vents lies on the east flank of Devils Hill. The rugged, blocky surface of the Holocene
rhyolite lava domes and flows contrasts markedly with the glacially smoothed and rounded form
of Devils Hill.

On right, Devils Lake, which is dammed by the lava flow from Le Conte Crater. Road cuts
on left are in hyaloclastite formed by the initial eruptions that built Talapus and Katsuk Buttes
and the surrounding basalt plateau. See Day 2-Stop 5 for discussion of these ice-contact
features.

On right, hyaloclastite at base of Talapus Butte. On left, southernmost rhyolite lava flow of
2-ka Devils Hill chain of vents. Chain extends 10 km from here to northeast flank of South
Sister (figs. 5, 17). Rhyolite flow overlies tephra of the Devils Hill eruptive episode, tephra
of the Rock Mesa eruptive episode, Mazama ash, and hyaloclastite of Talapus and Katsuk
Butte. In roadcuts immediately to east, till of Suttle Lake age overlies the hyaloclastite.
View of Mount Bachelor to east. Note prominent vent on north flank skyline (lodge lies just
south of vent) that is the source for an apron of lava flows (covered with ski trails) that were
erupted following formation of the upper part of Mount Bachelor. View to left of Broken Top
volcano and postglacial (>9,500, <12,000 yr B.P.) Cayuse Crater (red scoria cone; figs. 5, 17)
that is visible just above trees at edge of meadow.

Road cuts through the end of the basalt lava flow from Cayuse Crater. Immediately past the
Cayuse flow is Soda Creek. On October 7, 1966, a flood and debris flow originating from the
moraine-dammed lake of the glacier on the east flank of Broken Top descended



the channel and piled debris on the road (Nolf, 1969). Fine-grained flood sediment covered
about 35-45 percent of Sparks Lake meadow south of the road. Lava flow south of the highway
and east of Soda Creek is one of several lava flows that form the youngest unit of the Mount
Bachelor volcanic chain and that dam Sparks Lake. They erupted from Egan cone (informal
name), a scoria cone on the north flank of Mount Bachelor (fig. 5). Their stratigraphic relation
to the Cayuse flow is unknown, as the flows are not in contact; however several lines of evidence
suggest that the Egan flows are younger (see Stop 1). Road ahead rises onto flank of Todd
Lake volcano (Taylor, 1978), a glaciated dacite volcano that predates Broken Top volcano.

13.2 On right, margin of basaltic andesite lava flows from Egan cone. On left, unweathered or only
slightly weathered till of Suttle Lake age is overlain by basaltic scoria from the northernmost
vents of the Mount Bachelor volcanic chain that lie south of highway. Mazama ash and tephra
of the Rock Mesa and Devils Hill eruptive episodes overlie the scoria.

14.5 On left, glaciated outcrops of basaltic andesite lava flow from a cone of the Tumalo Mountain
chain that is locally overlain by scoria of Bachelor chain, Mazama ash, and tephra of the Rock
Mesa and Devils Hill eruptive episodes. Tumalo Mountain is the shield volcano ahead on the
left. On the right is a glaciated scoria cone. Ahead is Dutchman Flat, a basin that is closed
on the south by lava
flows of the Bachelor
shield volcano. The
upper part of the basin
fill is composed mostly 0 _.Lﬂr_t
of fluvial gray sand, A e Al
minor silt, and fine _7’,"—3‘3 E Reworked tephra of Rock Mesa
gravel; much of the 7o o P Cox and Devils Hill episodes
sediment is reworked {2.0L [ Cn
tephra. . -
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road to West Village - ==
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Area; at next = .
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A shallow excavation in the
southwest part of the West Village
parking lot contains a good exposure of
Mazama ash, which serves as a valuable

stratigraphic marker in the central High

Cascades. The age of Mazama ash is 6,845 + 50 “C yr B.P. (Bacon, 1983; about 7,700 calendar yr ago). The
ash (fig. 4) lies on unweathered or slightly weathered scoria from nearby Egan cone, the youngest vent of the
Mount Bachelor volcanic chain. This lack of substantial weathering suggests that the tephra eruptions of Egan



cone are only slightly older than Mazama ash. Mostly reworked Rock Mesa and Devils Hill tephra lies above
Mazama ash.

The original thickness of Mazama ash at this site is about 38 cm. The in-place fall deposit is buried
by about 70 cm of reworked Mazama ash and scoriaceous ash of Egan cone. The position of this site at the
base of a slope probably ensured rapid burial of the fall deposit by reworked material.

Mazama ash exposed here is composed of two distinct units. The lower unit is fine- to medium-grained,
light-gray to white ash, and contains abundant ferromagnesian minerals and lithic fragments. It is also
conspicuously laminated. The upper unit is thicker, coarser-grained, and distinctly more yellow than the lower
unit. The upper unit ranges from medium to coarse ash at its base to coarse ash and fine lapilli in its upper part.
This sequence is typical of Mazama ash in azimuths north-northeast of Crater Lake.

Mazama ash serves as an important stratigraphic marker in central Oregon; its thickness and character
make it readily identifiable in the field. Determining the relation of a deposit or surface to Mazama ash is a
fundamental task, and, although obvious at this stop, the relation is not always so clear. The deposit of thick
reworked ash seen here indicates that the ash has been thinned or removed entirely from other places. The
problem of reworking is especially significant at high altitudes where slope processes occur at high rates, as we
shall see on the upper slopes of Mount Bachelor.

Return to Cascade Lakes Highway.

16.8 Cascade Lakes Highway, turn right. Good view of Broken Top and the Three Sisters to
northwest.

174 Turn right into entrance road to Sunrise Lodge; follow road 0.3 mi. to parking lot.
STOP 2--MOUNT BACHELOR

Ride Sunrise Chairlift to mid-mountain. Lift towers are numbered with metal tabs on the cross bar.

Tower Description of features along route
Base Sunrise Lodge and the base of the lift are on an outwash fan that heads at the only significant

stream channel on Mount Bachelor (fig. 9). The channel originates in the cirque on the
northeast flank; the drainage proceeds around the northeast and east margin of Bachelor lava
flows as Dutchman Creek. Dutchman Creek is typically dry except during spring and early
summer snowmelt periods. During lift and lodge construction, excavations in this area exposed,
from top down, 1 m of gravel and sand with no or slight soil development, 4-5 cm of Rock Mesa
and Devils Hill tephra, 4 m of gravel and sand; about 40 cm of Mazama ash; and several meters
of gravel and sand. At a depth of 7 m, the base of the outwash was not exposed, but is assumed
to be on Bachelor lava flows.

5 Approaching head of outwash fan (just past tower 6). Prior to construction and grading, this
area contained a sequence of bouldery debris-flow and(or) flood levees. The excavation for
tower 5 exposed 1.3 m of levee deposit of late neoglacial age that overlies a weakly oxidized soil
developed in Rock Mesa and Devils Hill tephras and underlying gravel and sand of probable
early neoglacial age. Charcoal fragments on the contact between the buried soil and levee
deposit yielded an age of 1,240 + 70 yr B.P. (W-5023). The buried soil consisted of a 2- to 3-
cm-thick A1 horizon; 5-cm-thick patchy E horizon; and 15-cm-thick, weakly oxidized C horizon.

78,9 Basaltic andesite lava flows of Mount Bachelor summit cone.
10 Distal slope of end moraine of Canyon Creek age that overlies lava flows of summit cone.
Remainder of lift line is in drift of Canyon Creek age. Scoria of Egan cone, Mazama ash, and
Rock Mesa and Devils Hill tephras locally lie on the till,
top The top of the lift is on a thick drift of reworked Mazama ash. Take Summit Chairlift to top
of Mount Bachelor.



Summit Chairlift

Up to tower 11, the Summit Lift crosses the distal slope of a right-lateral moraine that postdates Mazama
ash and is of early neoglacial age. Clasts of Rock Mesa and Devils Hill tephra are scattered on the crest and
upper slopes of the moraine, but typically do not form a layer. Excavations for the lift towers and power cables
formerly exposed till, colluvium derived from till, and Rock Mesa and Devils Hill tephras in beds, lenses, and
as scattered clasts in colluvium. Little of the tephra is in place; most has been reworked by wind and slope
processes. Above tower 11, the lift crosses a lava-flow surface eroded by glaciers of Canyon Creek age (and
somewhat smoothed by bulldozers); glacial grooves and striae are common on outcrops of dense rock. Till and
drifts of Mazama ash are present locally. The terminal building at the summit is nestled between several vents.

Summit

The summit of Mount Bachelor has numerous vents, most of which discharged basaltic andesite lava flows.
The summit vents and plugs exposed in the headwall of the cirque are arrayed in a northwest-southeast-trending
cluster that forms an elongate summit ridge. The vents are marked mostly by low, blocky domes, but also by
several shallow collapse craters. Pyroclastic material is scarce, forming only a few remnants of cones of dense
scoria that are older than most of the dome vents. The scarcity of pyroclastic material at the summit and on the
flanks of the cone indicate that at least the latter summit eruptions were dominantly effusive.

Views from the summit include Newberry volcano to the southeast and the Mount Bachelor volcanic chain
to the south. Farther to the south and southwest, numerous shicld volcanoes form the bulk of the High
Cascades. Some of these shields predate the Brunhes Polarity Chron. Diamond Peak, Mount Thielsen, and
Mount Scott (on the east side of Crater Lake) are prominent distant peaks. To the southwest and west, the
upper Deschutes River valley contains several lakes dammed by lava flows. The four northern ones (Sparks,
Elk, Hosmer, and, except for brief periods, Lava) have no surface outlets; water drains out through the
permeable post-glacial lava flows and emerges as springs along the down-valley margins of the flows. Little
Lava Lake (and during high water, Lava Lake) usually forms the head of the Deschutes River. The Three
Sisters, Broken Top, and the silicic highland of Taylor (1981; renamed the Tumalo volcanic center by Hill (1988)
and Hill and Taylor, this volume) east of Broken Top dominate the northern view, with Three-Fingered Jack,
Mount Jefferson, Mount Hood, and Mount Adams in the distance.

Mid-mountain
From the base of the Summit Lift, hike west to view the moraine sequence of late glacial and neoglacial age
and late lava flows of Mount Bachelor that overlie moraines of Canyon Creek age (fig. 9).



TEMPORAL RELATIONS BETWEEN ERUPTIONS OF THE MOUNT BACHELOR
VOLCANIC CHAIN AND FLUCUATIONS OF LATE QUATERNARY GLACIERS
by
William E. Scott

INTRODUCTION

Eruptions of the 25-km-long Mount Bachelor volcanic chain (MBVC) and some other nearby vents (fig. 5)
coincided with or closely followed the retreat of late Pleistocene glaciers (Scott and Gardner, in press). These
eruptions were dominantly effusive and covered a 250-km? area with lava flows. Owing to limited radiocarbon
dating of the volcanic deposits, information about the timing of the eruptions relies heavily on the stratigraphic
relation of various volcanic units to glacial deposits. Additional details of the volcanic history have been obtained
through stratigraphic relations among the volcanic units, which are defined on the basis of their lithology and
source, and especially through the use of secular-variation, palecomagnetic dating techniques (Gardner, this
volume). The age constraints derived from these studies suggest that the bulk of the chain was formed during
a period of less than 10,000 yr, perhaps substantially less.

This short paper discusses the glacial-stratigraphic framework of the central Oregon Cascades, the eruptions
of the MBVC and how they fit into the glacial framework, and the neoglacial deposits on the mountain. The
stratigraphic nomenclature used in this report and key radiocarbon ages are given in Table 1.

REGIONAL GLACIAL STRATIGRAPHY

Suttle Lake advance

A mountain ice sheet covered the Oregon High Cascades during the last major glacial advance (Russell,
1905; Crandell, 1965), which is locally called the Suttle Lake advance (Scott, 1977). Although not radiometrically
dated, the Suttle Lake advance is broadly equivalent in age to the Evans Creek stade of the Fraser glaciation of
Washington (Crandell, 1965; Crandell and Miller, 1974) on the basis of similarities in soil development,
weathering-rind thickness, and morphology (Scott, 1977). Although not dated directly in the United States, the
Evans Creek stade probably culminated about 18-22 ka based on radiocarbon ages from British Columbia (Porter
and others, 1983).

The maximum extents of glaciers of Suttle Lake age are marked in most valleys by conspicuous belts of
end moraines (fig. 5). Valleys are typically free of well-developed moraines between these belts and a younger
moraine belt that occupies many valley heads. This distribution of moraines implies that, following their
maximum stands, glaciers gradually retreated, with minor stillstands and readvances, leaving a considerable
volume of drift in the outer moraine belt. Rates of retreat must have been greater during the time that termini
crossed the mid-sections of valleys, because these areas contain no conspicuous moraines and relatively thin drift.
Rates of retreat again slowed (and glaciers may even have readvanced some distance) as ice tongues became
restricted to valley heads and built conspicuous moraine belts.

Valley-head moraines and the Canyon Creek advance

The belts of moraines in valley heads cover a broad altitude range, and are deposits of glaciers that represent
a range of equilibrium-line altitudes (ELA; fig. 6). The moraines extend up to several kilometers beyond
moraines of neoglacial age and record the final activity of late Pleistocene glaciers. Unfortunately, these deposits
are not well dated. The only radiometric-age control from central Oregon indicates that moraines on Broken
Top, which represent an ELA similar to that of the moraines on Mount Bachelor, predate the scoria of Cayuse
Crater, which is older than 9,500 yr B.P. (table 1).

The type Canyon Creek drift (Scott, 1977) is composed of a broad belt of valley-head moraines that
lies on the northeast side of Three-Fingered Jack in the Metolius River valley (50 km north of Mount Bachelor).
Canyon Creek drift is correlated with Hyak drift (Porter, 1976; Porter and others, 1983) of the Washington
Cascades on the basis of similarity of reconstructed glacier equilibrium-line altitudes (ELA) relative to those of
present-day glaciers and those of glaciers of Fraser age. The age of the Hyak is between 12.5 and 11 ka (Porter
and others, 1983).

Many valley-head-moraine systems in the Three Sisters-Mount Bachelor area have ELAs that are up
to several hundred meters higher relative to present-day, neoglacial, and Suttle Lake ELAs than those of Canyon
Creek age on Three-Fingered Jack (fig. 6). By assuming that ELAs rose steadily with minor halts and reversals
as the last glaciation ended, the moraines on Mount Bachelor could be somewhat younger than the Hyak and
type-Canyon Creek moraines. Alternately, some of these differences in late-glacial ELAs may

10



Table 1. Stratigraphic framework of selected volcanic and glacial deposits in the Three Sisters-Mount Bachelor area.
Parenthetical terms are for correlative events in Washington.

Glacial events Eruptive products Age
+  Late neoglacial Culminated during
+ advance mid?-19th century
+
+ Younger lava flows of Belknap Crater 1400-1600 B.P.
+ Collier Cone tephra and lava flows 1600 + 100 B.P.
Neoglaciation + Four-in-One Cone tephra and lava flows 1980 = 160 B.P.
+ Devils Hill tephra and lava flows and domes ca. 2000 B.P.
+ Rock Mesa tephra and lava flows and domes 2150 + 150 B.P.
+
+  Barly neoglacial
+ advance
Mazama ash 6845 * S0 B.P.
Egan cone tephra and lava flow 6845-12,500 B.P.
Cayuse Crater tephra and lava flow 9500-12,500 B.P.
Late lava flows (and tephra) of Mount
Bachelor summit cone 6845-12,500 B.P.
+ Canyon Creek
+ advance 11,000-12,500 B.P
+  (Hyak advance)
+ Mount Bachelor summit cone and shield 12,000-18,000 B.P.
+ Shield of Kwolh Butte 12,000-18,000 B.P.
+ Siah chain of vents tephra and lava flows 12,000-18,000 B.P.
Cabot Creek  + Sheridan Mountain tephra and lava flows 12,000-18,000 B.P.
(Fraser) + Red Crater tephra and lava flows 12,000-18,000 B.P.
glaciation + Le Conte Crater tephra and lava flows® 6845-18,000 B.P.
+ Katsuk-Talapus hyaloclastite, tephra and lava
+ flows 15,000-18,000 B.P.
+ Wouksi-Twin Lakes chain of vents® 6845-18,000 B.P.
+ Summit cone of South Sister’ >11,000 B.P.
+ Suttle Lake Culminated
+ advance 18,000-22,000 B.P.
(Evans Creek stade)
South Sister tephras
Formation of Tumalo Mountain
shield and chain of scoria cones
Much(?) of South Sister
Jack Creek + 75,000 or
(Hayden Cr) + 140,000 B.P.
glaciation +

¢ Stratigraphic relations to Red Crater, Sheridan, Siah, Kwohl, Mount Bachelor, and Cayuse units uncertain.
® Stratigraphic relation to Suttle Lake advance uncertain.
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Figure 5. Generalized geologic map of the Mount Bachelor volcanic chain.
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Explanation /

Glacial deposits

Neoglaciation
gln late neoglacial drift
gen early neoglacial drift

Cabot Creek glaciation of Scott (1977)
gc Canyon Creek drift
gs Suttle Lake drift

go older drift

Volcanic rocks and deposits

ry rhyolite lava flows and tephra of Rock Mesa and
Devils Hill eruptive episodes

ro rhyolite lava flows of pre-Suttle Lake age

Mount Bachelor volcanic chain

mb6é lava flows and tephra of Egan cone

mb5 lava flows and tephra of Mount Bachelor summit
cone

mb4 lava flows and tephra of Bachelor shield volcano

mb3 lava flows and tephra of Kwolh shield volcano

mb2 lava flows and tephra of Siah chain of vents

mbl lava flows and tephra of Sheridan shield volcano

mc lava flow and tephra of Cayuse Crater

ml lava flow and tephra of Le Conte Crater

mw lava flow and tephra of Wuksi, Shukash, and
Palanush Buttes

mk lava flows, tephra, and hyaloclastite of Katsuk
and Talapus Buttes

mr lava flows and tephra of Red Crater chain of vents

mt lava flows and tephra of Tumalo Mountain
mo undifferentiated mafic lava flows and tephra of
pre-~Suttle Lake age

Symbols
e vent
----- moraine crest
+++.. approximate glacial limit on Tumalo Mountain
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